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Traumatic Brain Injury

~20% of deployed Iraq/Afghanistan service members 

have experienced a TBI (Tanelian & Jaycox, 2008)



Criteria for Severity of TBI

85%



Posttraumatic Stress Disorder 

» 11-23% of Iraq and Afghanistan Veterans have PTSD

70% of U.S. Adults 

have experienced 

some form of 

trauma

Up to 20% will 

develop PTSD



Polytrauma Clinical Triad

Lew et al., 2009



TBI Course

▪ Barring any intervening causes, the trajectory of recovery of 
cognitive symptoms is improvement or plateau

▪ In the majority of cases, cognitive symptoms of mild TBI 
resolve within 1 week

▪ In ~15% of cases, mTBI symptoms do not diminish as 
expected→ persistent post-concussive syndrome (Belanger, 
Kretzmer, Vanderploeg, & French, 2009).

▪ No consistent relationship between symptom complaints 
and objective findings on:

• Neuropsychological Testing
• Physical Examination
• Neurological Examination

▪ Psychological factors likely play a large role in symptom 
persistence in persistent symptoms following mTBI



Neuropsychology of PTSD

• Cognitive deficits associated with PTSD (Vasterling et al. 2002)

• Attention

• Learning and verbal memory

• Working memory

• Executive functions – inhibition, interference

▪ Deficits align with limbic and paralimbic regions – prefrontal regions 
subserving arousal regulation and inhibition

▪ PTSD is associated with longer lasting cognitive difficulties than mTBI
(Vasterling et al., 2012).  

▪ May also be associated with worsening cognition over time

▪ Those with PTSD are twice as likely to develop dementia than those 
without (Yaffe et al., 2010). 

▪ With time and ongoing symptoms, neuronal systems in those with PTSD 
may become overresponsive, leading to worsening cognition over time.  

• Stress sensitization - stress leads to changes in 
neurotransmitter/neurohormonal responses, that can create or 
exacerbate PTSD symptoms



Persistent Postconcussive Symptoms

(Iverson & Lange, 2003)

70-80% of healthy participants met DSM–IV (79.6%) or ICD-10 (72.1%) 

self-report criteria for Postconcussive Syndrome

• Occur readily in healthy individuals with no history of concussion

• No symptom unique to only mild TBI

• Symptoms overlap with one or more other conditions



Veterans Presenting for Treatment of 
Cognitive Complaints

• Less than 30% of Veterans with a history of concussion had 

objective deficits upon formal testing

• ~85% had PTSD or other comorbid mental health concerns

(Jak et al., 2015) 



Dynamic relationship between comorbid 
PTSD and history of mTBI

Fig. 1. Adapted from Vasterling, Bryant, and Keane (2012).





Interventions

• SMART-CPT:  Incorporates TBI psychoeducation, 

compensatory strategies for attention, memory, and 

executive functioning, more concrete language, 

written and verbal repetition and reviews of key 

CPT points, and simplified and restructured 

homework pages into standard CPT.

• 12 sessions, est. 75 minutes each  (actual avg. 86 min.)

• Veteran provided with manual with all in-session material, 

handouts, and homework

• CPT – strategies for challenging maladaptive 

thought processes related to trauma

• 12 sessions, est. 60 minutes each (actual avg. 73 min)

• Veteran provided with homework handouts



SMART-CPT Modifications

▪ Active breaks

▪ Self-talk

▪ Calendar use – remember appts/homework & other important 
activities, organize time/priorities including to-do lists

▪ Home for important items

▪ Strategic reminders (notes/visual cues, alarms) 

▪ Visual imagery

▪ Retrieval strategies

▪ Goal setting and planning

▪ Brain storming and problem solving

CogSMART strategies integrated into CPT:



SMART-CPT Modifications

▪ Provide written copies of session agendas and session reviews 

▪ Patient handouts include written summaries of key topics discussed 
orally in session

» E.g., PTSD symptoms, fight/flight/freeze, just world belief, natural vs 
manufactured emotions, hindsight bias, self blame, five themes

▪ Color-coded A-B-C and challenging beliefs worksheets (CBWs) to 
clearly separate sections

▪ CBWs are also simplified

▪ More concrete language

▪ Repetition of key points

▪ Built-in breaks



Participants



Change in Mental Health and 

Neurobehavioral  Symptoms

▪ Statistically and clinically significant improvement in PTSD, depression, 

and postconcussive symptoms - No group differences

▪ Similarly, significant improvement in quality of life (general life 

satisfaction, daily activities, family, health), but no group differences



Change in Cognitive Functioning 

Jak et al., 2019



• Injury variables do not moderate treatment response

• History of mTBI should not preclude individuals from receiving CPT, 

regardless of injury characteristics. 



Veterans Presenting for Treatment of 

Cognitive Complaints

▪ Less than 30% of Veterans with a history of 

concussion had objective deficits upon formal 

testing

▪ ~85% had PTSD or other comorbid mental health 

concerns

Jak et al., 2015



Performance Validity

Both PVT groups experienced improved 

psychological symptoms following treatment. 

Jurick et al., accepted for publication



• Veterans who failed PVTs at baseline demonstrated better test 

engagement following treatment, resulting in higher rates of valid PVTs at 

follow-up. 



Importance of Executive Functioning

▪ Examined whether baseline measures of EF were associated with treatment 

attendance/drop-out and response in SMART-CPT data

» Working memory: WAIS-IV Digit Span Sequencing

» Cognitive flexibility: D-KEFS Trail Making Test number-letter switching condition

» Inhibition: D-KEFS Color Word Interference Test inhibition condition

» Inhibition/cognitive flexibility: D-KEFS Color Word Interference Test inhibition/switching 

condition

» Novel problem solving: Wisconsin Card Sorting Task

▪ Only included individuals who passed effort measures at baseline (n = 74)

Crocker et al., 2018



Executive Functioning  and Treatment Completion

▪ Those who dropped out of treatment had worse 

executive functioning at baseline relative to those 

who completed treatment 

▪ Measures of memory did not predict CPT response –

results were specific to EF



Executive Function and CPT Response

▪ Baseline measures of EF predicted change in PTSD symptoms

▪ Worse performance on multiple executive function tests at baseline was associated with poorer 
response to CPT



Executive Function and CPT Response

▪ Three-way interaction indicating that individuals with worse baseline cognitive flexibility did not 
benefit as much from standard CPT but demonstrated significant PTSD symptom improvement 
in the SMART-CPT condition, comparable to those with better baseline cognitive flexibility. 



Treatment Recommendations

▪ VA/DoD guidelines state that co-occurring disorders should not prevent 

Veterans from receiving empirically supported treatments for PTSD and 

in fact assert that treatment of mood and pain are first line treatments. 

▪ Research supports this guideline - history of TBI should not preclude 

trauma-focused therapies (Ragsdale & Horrell, 2016; Walter et al., 2014; Davis et al., 2013)



Summary

▪ Both CPT and SMART-CPT resulted in clinically significant 
reductions in PTSD and post-concussive symptomatology as well as 
improvements in quality of life 

▪ Adding compensatory cognitive strategies to mental health treatment 
does provide differential benefit in the cognitive domains of attention, 
learning/memory, and novel problem solving

▪ Targeting executive functioning skills may be particularly important 
for both treatment retention and symptom reduction

▪ Veterans with invalid neuropsychological testing should be enrolled 
in trauma-focused treatment, and may benefit from 
neuropsychological assessment after, rather than before, treatment

▪ Individuals with a history of concussion and persistent post-
concussive symptoms can successfully complete structured and 
empirically supported mental health therapies with or without 
modifications



Thank you!

▪ amy.jak@va.gov



Please enter your 

questions in the Q&A box 

and be sure to include your 
email address.

(866) 948-7880 or PTSDconsult@va.gov

The lines are muted to avoid background noise.
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Welcome users of VHA TRAIN!

To obtain continuing education credit 

please return to www.vha.train.org

after the lecture.

(866) 948-7880 or PTSDconsult@va.gov

TRAIN help desk:  VHATRAIN@va.gov
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http://www.vha.train.org/


Registration―> Attendance ―> Evaluation ―> Certificate

(866) 948-7880 or PTSDconsult@va.gov

Register in 

TRAIN.

CEU Process for users of VHA TRAIN (non-VA)

Listen to the 

lecture.
Return to 

TRAIN for 

evaluation.

Follow the 

directions to 

print 

certificate.

TRAIN help desk:  VHATRAIN@va.gov
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Registration Attendance Posttest Evaluation Certificate

(866) 948-7880 or PTSDconsult@va.gov

Register in 

TMS.  

CEU Process (for VA employees)

Join via TMS 

and listen to 

the lecture. 

Print 

certificate 

from “My 

History” 

section of 

TMS.

Return to 

TMS and 

complete 

evaluation. 

Search “My 

Learning” 

to find it.

Posttest is 

no longer 

required for 

this lecture.

32



(866) 948-7880

PTSDconsult@va.gov

www.ptsd.va.gov/consult
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SAVE THE DATE: Third Wednesday of the Month from 2-3PM (ET)

UPCOMING TOPICS

(866) 948-7880 or PTSDconsult@va.gov

October 16 Unconventional Interventions for PTSD: State of the 

Evidence

Paul Holtzheimer, MD

November 20 Addressing Sleep: A Strategy for Symptom Reduction 

& Suicide Prevention?

Wilfred Pigeon, PhD

December 18 Treating Comorbid PTSD and Borderline Personality 

Disorder

Melanie Harned, PhD, ABPP 

January 15 Dissociation, Somatization, and Other Challenging 

Presentations of PTSD

Abigail Angkaw, PhD

February 19 Concurrent Treatment of PTSD and SUDs using 

Prolonged Exposure (COPE)

Sudie Back, PhD

For more information and to subscribe to announcements and reminders go to 

www.ptsd.va.gov/consult

http://www.ptsd.va.gov/consult

